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MONTHLY PROGRESS REPORT THROUGH 31 JANUARY 1965
LIFE CYCLE TESTS

1. BStatus of Cycling Program: The cycling program has included cells from
the following menufacturers: General Electric Company (G.E.), Gould-National
Datteries, Inc. (Gould), Sonotone Corporation (Sonotone), Yerdney Eleciric
Corporation (Yardney), Guiton Industries, Inc. (Gulton) and Delco Remy (Delco).

TOTAL NUMBER OF PACKS PLACED IN PROGRAM: 10k.

Total Number of Packs Cells Failed*
Cycled Still Since Last | Total To
Cell Type To Date Cycling | Failed Report Date
NICKEL CADMIUM (10-cell packs)

G.E. 3.0 ah 12 9 3 0 23

Gould 3.5 ah 12 5 7 1 50

Sonotone 5.0 ah 12 11 1 2 19

Gulton 6.0 ah 12 6 6 1 5T
TOTAL 48 31 17 L ik9
NICKEL CADMIUM (5-cell packs)

G.E. 12 ah 13 11 2 1 T

Gulton 4.0 ah 6 6 0 0 0

Gulton 6.0 ah 1 1 0 0 2

Gulton 12 ah 5 5 0 0 0

Gulton 20 ah 12 6 6 0 23

Gulton 50 ah 2 1 1 0 5

Gould 20 ah 12 7 5 0 18
TOTAL 51 37 1h 1 55
SILVER CADMIUM (10-cell packs)

Yardney 12 gh 2 0 2 16
TOTAL 2 0 2 16
SILVER ZINC (5~cell packs)

Delco 25 ah 2 1 1 0 . 5

Delco 40 ah 1 1 0 0 2
TOTAL 3 2 1 0 7

* All failure analysis results are cumulative. These results are shown on
pages 4 through 29.

Enclosure (1)
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2. Test Parameters:

a. Ambient Temperatures:
(1) o° c.
(2) 25° c.
(3) ko c.
b. Voltage limits per pack on charge:
(1) 1.55 = 0.03 volus per cell at 0° C.
(2) 1.49 + 0.03 volts per cell at 25° C.
(3) 1.45 £ 0.03 volts per cell at Lo° C.
(4) 1.97 £ 0.03 volts per cell at 25° C. on the silver zinc packs.
c. Depth of Discharge:
(1) 90-minute and 3-hour orbits:
(a) 15 percent and 25 percent at 0° C.
(p) 25 percent and 40 percent at 25° C.
(c¢) 15 percent and 25 percent at 40° C.
(2) 2hk-hour orbits:
(a) 50 percent at 0° C, 25° C and 40° C.
(b) Lo percent at 25° C on the silver zinc packs.
d. Orbit Times:
(1) 90 minutes--30-minute-discharge and 60-minute charge.
(2) 3 hours--30-minute discher- and 150-minute charge.
(3) 24 hours--l-hour dischars. .2d 23-hour charge.
3. Data:
a. Normal operation schedules complete data to be recorded on 90-minute
and 3-hour packs every 32 cycles. On 24-hour cycles, complete data is taken
every eight cycles.

b. The attached data sheets give end of discharge and end of charge
voTtage readings for each cell on each c¢cycle recorded.
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4. Capacity Tests:

a. Prior to cycling, each pack was given a capcity test at its respec-
tive cycling temperature. This check consisted of a c/lO charge for 16 hours
followed by a c¢/2 discharge to 1.0 volt/cell average. After each 88 deys of
cyeling, each pack was discharged at the c/2 rate to 1.0 volt/cell average
following a charge at the cycle rate. The pack was then recharged st the
¢/10 rate for 16 hours and discharged at the c/2 rate to 1.0 volt/cell
average. The pack was then recharged at the c/lO rate for 48 hours, voltage
limited to the cycle limits. Data of capacity tests is tabulated on pages
30 through 33.
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AMPERE-HOUR CAPACITIES ON
PRECONDITIONING CYCLES AND CAPACITY CHECKS

"in parentheses.

Capacity check after First 88 days of cycling.
Capacity check after Second 88 days.

Capacity check after Third 88 days.

Capacity check after Fourth 88 days.

Cavacity check afte:;gggcj fth 88 dav-.

(%% gtill at 50° C.)

PERCENT
DEPTH OF TEMP. ORBIT DISCHARGE AMPERE~HOURS¥*
TYPE _ DISCHARGE _°C. FPERIOD (1),  (2) (3) (&) 4 (5 (6)  (7)
G.E. 15 0 90 Min 3:48 348 212 |3.05 | 2.02
3 A.H. 25 o 3,52 3.33 {.3.70 [2.38 | 3.37
25 . 25 4.00 332 | 245 |&.23 |95
Lo 25 4.08 2.75 3. V.33 Jessiels |aE 5613
15  50/k0 .65 [am3 (71 200 [1.53 135 117
25 50/40 .20 | .50 (wH0)  |o.87 0.2 |Paex Fafeed: eydic 2oy
G.E. 15 0 3 Hrs 363 3,35 | 2.40 |3.52 |297
W 350 2.35 | 253 | 380 | 227
3 A gg 2(; 3.03 398 | 255 | 3.5 |2.00
Lo 25 378 3.00 | 2.35 | 2.e7 |.83
15 50/%0 177 [2.63  (330) [ 220 [ V.61 1.5 Jrpuewi|cye? 265k
25 50/40 1.60 13,00 (387) [1.35 [1v.49 [ | 100
Gould 15 0 90 Min 3.&2 4.00 13.23 Jz4t 1z
3.5 A.H. 25 0 323 3.85 [3.53 3.8 |3.3¢C
25 25 ir.ee 352 [2.92 [2.25 [frnem jciend WIS
4o 25 3.94 3.28 | 2.77 |esux Frben e 2164
15 50/40 VSR 13,63 (079) (.07 [ V.95 V.90 [Fvsefiid waes
25 50/).;0 5 ER.07  (424) 1395 | PALk FanEDt {Cvere 1o
Gould 15 0 3 Hrs 341 3.59 |2.5 |3.28 |3.22
3.5 A.H. 25 0 3.50 2.9 {3.33 |z.65 | 3.+
. : 25 25 4.32 4,02 | 3.79 1355 | 237
50 .25 REC i 2.68 5.25 | z.07 fepooor: feorum aaay
15 50/1,.0 V.60 |13y (2ef) | 1.75 1,292 1216 [Freuenen [Cieoe 2524
25 50/%0 LSS ks (895) |09 Jeacw Flaves Joviioe |20
. Sonotone 15 . 0 90 Min &H5 s | sse 1nae 239
5AH. 25 0 Z.h .96 19.56 | w8 |37
25 25 J_L : 2.67 1233 1233 |59
40 25 €.42 y,35 | H.17 |3.22
15 50/40 3.09 |3.63(903) [2.25 | 1.83 |ac
25 50/40 3.7 1307 (8450 1275 [353 Jeemctiferere [2C0
Sonotone 15 0 3 Hrs Z:¢J 59 15.£7 1548
5 A.H. 25 0 4.9 3.96 | 225 (M2 | 2.96
- 25 25 £.72) v.5% | 3.0 |a.c
4o 25. 5.83 oo | 32.09 [3.25
15 50/140 333 {4.92 (223) 235 12.38 |am
25 SO/LLO 3735 13,50 (123) \.82 |asa |2z
Initial Preconditioning.
Preconditioning at Change to 40° C. Number of cycles completed at 50° C. 1s



AMPERE~HOUR CAPACITIES ON
PRECONDITIONING CYCLES AND CAPACITY CHECKS

PERCENT
DEPTH OF TEMP. ORBIT DISCHARGE AMPERE-HQURS*
TYPE _ DISCHARGE _°C.  PERIOD (1) (2) () ) 4 (5) ,(6) (D
Gulton 15 0 90 Min 5:00 510|580 [wus |35
6 A.H. 25 o . 5.00 475 [3.90 [ 435 |3=s
25 - 25 5.80 225 [2.85 1350 JFausoi]escne vody
Lo 25 6.40 345 |pacx rhuep: vz [2cSe
I 15 50/40 295 13.60_(339) [ 1.70 345 [v.eg
\: 25 50/11.0 .65 1| 2.90 (v 1155 | PACC flpeed:r el 1377
. Gulton 15 0 3 Hrs 450 - 545 |5.35 505 |s.om
f& 6 A.H. .25 0 4.25 5.00_|3.50 |2.50 |2.20
i 25 25 £.80 3.65 | 3.5 {2.50 | a.30 [faiioiages
' 40 25 H.55 495 1 3.6 [Prewralice: evels 1550
; 15 50/40 275 14.55 (239) | 205 | 1,63 |Pack FApREL Gl g 1687
| 25 50/40 2-60 13.80 (96> | 215 2.0 {2.35
G.E. . 15 0 90 Min 134 22 |y (130 | s
12 A.H. 25 0 4.4 2.5 119 1k | uw
25 25 5.3 3..0 [ 555 | &.5¢
Lo 25 4.8 6.00 | 7.65 |emcw rafnztievelr wane
15 50/1;,0 : 6.80 (2.0 (334) {5.00 [9.70 | 500
- 25 50/1;0 6-90]6.00  (145) [ 4.90 [5.20 [amo [Fanid: |cves w4ss3
G.E. o 15 0 3 Hrs M2 V2.2 10.7 W.0 2.0
12 A.H. 25 0 .6 3.0 [ [uweg Tax
| - 25 25 15. % 1.7 2.00 | .3 | 520
| 40 25 .9 ~ | 5.0 |58 | 7.90 | s.0
15 50/40 210 18.30  (205)| £.30 | 270 [ w.00
25 50/40 - 7.0018.80 (703} 280 | 470 | £70
Gould = 15 0 90 Min 24.5° 277 | 36.5 | an.n
20 A.H. 25 0 23.0 .2 (.2 tie
25 25 25.0 VR.5 | MO PR PR L NG ao
Lo .25 W™@.T 23.2 T EplLmor vl QG2
15 50/40 967 16.83 (1822|152 |15.3 |w§
25 50/1;0 $.00!13.9 (1326) [ 15.2  [eatx pafitzn: oot sha
- Gould 15 0 3 Hrs &3.0 22.2 lavs |ae.3
20 A.H. 25 o} az.c 17.5 1250 {rvg.2
25 25 3.3 225 |2z |33
Lo 25. 4.2 ‘ N7 20T MK Fafant e 1293
15 50/40 9.5019.¢7 (17) (.8 1.8 68 r
25 - 50/k0 9.32{ 7.50  (356) [9.7 T¥[pacw rapuec:  Jerae |993
* (1) Initial Preconditioning. , \
2) Preconditioning at Change to 40° C. Number of cycles completed at 50° C. is

XERO |
[BXG 20 48

in parentheses. :

Capacity check after First 88 days of cycling. (** Still at 50° c.)
Capacity check after Second 88 days. : .

Capacity check after Third 88 deys.

Cepacity check after Fourth 88 days.

Capacity check after xeroth 88 days. D/ veRo

oy




AMFERE-HOUR CAPACITIES ON :
PRECONDITIONING CYCLES AND CAPACITY CHECKS

. -
XERO }
coPY |

PERCENT
DEPTH OF TEMP. ORBIT DISCHARGE AMPERE-HOURS*

TYPE  DISCHARGE °C. PERIOD (1) (2) (3) 1 (&) 4 (5)  (6), (T
Gulton 15 0 90 Min 7.2 2.5 | 5.67 |eacx Ealed: Cveli€ 363y
20 A.H. 25 0 \2.7 WG PALY FialeD: levenE [A3AES

25 25 3.3 707 1 9.50 [7.83
10 25 23.3| Paex paitep: | everEl 637
15 50/%0 {0-3 [13.8 (172) 6.50 14,83 1550
25 50/1+0 2.00|un.3  (65) 6.00 [10.3 | 7.27F raiep: cveie wous
Gulton 15 0 3 Hrs b7 \2.8 {35.2 | 30.3
20 A.H. 25 0 a7 0.7 (0.8 a3
25 25 20.3 [PRY/ 707 [PALk pAES CaeLr 1754
Lo 25 19-8 [PACK FAILED! CLLE 3589
15 50/40 9.50 n2.7__(71) 733|533 | 4.83
25 50/%0 9.7 ho.3  (47) 667 |6.67 | 7.67
Yardney 50 0 ok Hrs 12.8 8.60 | PACK BAwec: lewiE (Tjel

12 A.H. 50 }¥¢) 13.5 12.0 | PAcx mAreD: evers Jio
Gulton 50 25 24 Hrs %.60 3.55 § 410
6 A.H.

(40°c )
G.E. 50 hoxxx 2 Hrs 13.0 7.to | 650
12 A.H. '
Gulton 25 0 90 Min _S%6 59.6 1454
50 A.H.
# (1) Initial Preconditioning.
(2) Preconditioning at Change to 40° C. Number of cycles completed at 50° C. is
in parentheses.
(3) Capacity check after First 88 days of cycling.
éh) Cepacity check afbter Second 83 days.

5) Capacity check after Third 88 days.

(6) Capacity check after Fourth 88 days.. ,
- (7) Capacity check after Fifth 88 days.

*¥% Two cells only; pack failed during capacity check.
¥¥% Changed from 25° to 40° C ambient after 173 cycles.

s 32. oy
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AMPERE-HOUR CAPACITIES ON
PRECONDITIONING CYCLES AND CAPACITY CHECKS

|
PERCENT
) DEPTH OF TEMP. ORBIT DISCHARGE AMPZRE-HOURS*
TYPE _ DISCEARGE _°C. . PERIOD (1) , (2) , (3) , (&) , (5) . (6)
‘ Gulton 15 0 90 Min 5.0 | 357
P Comm. 25 0 487 | 400
‘ 4 A.H. 25 25 3 | aM7
Lo 25 5.00 | 2.c0
15 Lo w20 | 11
‘ 25 Lo 3.37 | v\l
| Gulton 15 0 90 Min
’ 12 A.H. 25 0 Byl
: : 25 25 9.
Lo 25 133
15 Lo ¢.20
25 ko W4

* (1) Initial Preconditioning. :
(2) Capacity check after First 88 days of cycling.
(3) Capacity check after Second 88 days.
(4) Capacity check after Third 88 days.
(5) Capacity check after Fourth 88 days.
(6) Capacity check after Fifth 88 days.

33.
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DISCHARGE: 25 %

ORBIT PERIOD:
2l HOURS

TEST TEMPERATURE:

CYCLE PACK /0.00 { CFLL VOLTAG.JS
NO. OLTAGE p’ RENT ¢ 1 I 2 3 N i 5
! 72 131:/-\" //4 ﬂ‘) /'«?:; !/'(291 /'3/’ T 1 —
V2. Y G757 AR = .
SO dinn] 294 v J2o | /i) | — | —
| 1 | %
5 :
@] §
5 I
S
&
R |
S i
a
2 |
i
| | 1
72 1595 (077 | .28 [a.06 ] Zidrl = 1T — ]
272 |59z o /) L XY | aisil 205 — -
l::;?i) x.‘:‘l I’"f) “;—i 47 ’c2 '/ S /.‘ ﬁ:l ’ (?) L’)/ ,»‘7./ /_:',:?’ i o b
jea) i I
O i !
= ; i
= f '
: a j
5 |
a :
& : |
' | l
i
{
i
/EC.
-~ XCF‘O



ADYVYHI
40 GN3

A9YVYHIS 1A
40 4aN3

NIW 06 Q01Y3d L18Y0
2 ST 3UNLVYIdW3IL 1S3l

gl I%TL Syl IwtL Iyl 9T°L 6T°L °25QT
6t [%°L 9% 5L (R SZ°L CECL  *tisge
m:._ o't Gt 9L 9R°L gl°L S¢°L °igle
ghl 9%l SytL oyl o%TL ML 92Tl °gHit
gt 9L GH°L 9%°| oi._ Z2°L 9¢°L *oult
6L [h°L 9%*L [%TL 9%°L 9T°L 8¢°L °769T
L 9%°L Hu°L 9%l oL 9zt STl °TS9C
(9L 9%°L SH°L 9%°L 9L 9Z°L 9T°L 1192
gh°L oR°L Su°L 9%l on°L [zl @T°L °LSST
gh*lL  IH°L 9wt 9L 99*lL 9z°l QT°L "€££6e
67l Ix°l o:.P [9°L Ly*L 97°L 0£°l 964
gL IH°L 9%t Iyl oyL €Tl 62°L Cl9q2
ght of*t Syt /%t on*t gL 8¢l *6Ine
8 L Iy°L Sq'L  I%°L 9%l HZTL 6C°L TE0HT
6L Ly°L oL [yl ow*L qTtL 6C°L  *99fl
Y1
6L°L 61°L gL°L L1°L 81°L 00°Z 498°G °7698¢
6L°L gL Li°L oL LL°L 10°Z %8°S “T18¢
gL L 9L°L 9L*L €Lt HE°L 10°T 2L°S ‘*lglt
gLt 1L 9L 1L Gi°L 00°¢C 9L°S °gule
8L°L 9L 9Lt #HI°L #HL*L 00°T GL°S °0TLT
0zl gLt @It 9l°L [i°L 66°L %9°S °269¢
8L°1L i1l Li°L 4L GitlL 10°Z7 8L°S 99T
6L°L 8L°L 81°L 91t 91°L 10°C %8°S °*119¢
gL*L gi°L it SL1°L 9i°L 2T0°C Ty"S “LL9st
02°t 61°L 61°L [L°L @gi°L 00°z 88°9 °*€g9tC
02°L 61°1 61°L Li1°L [Li1°L ©00°T 98°Ss ‘°964¢
0Z°'L 61°L 6L°L Lt°L 61°L 66°L 06°S °l9ywe
61L°L gL°L gLl 9t°L LL°L 00°Z G8°S °‘61He
6L°L gLt gLt /L1t gI°L 00°T [g°S ‘econe
0Z°L 6t°L O0C°t [it°L 61°L 66°L 06°S °99t¢Z

g y ¢ p I 0°Z 3I9VLI0A  °*ON
$3IOVLTI0A 1139 INIHEND . MIVE  319AD

SZ1 ANIVYHIIY 40 LIN3AJUId *H'VY 4 NOL1TND
SZ 39YVHISIA 40 Hid3d ©0Z °“ON 33vd

/01 .

X{.RO

copy !

XTRO



6L 6L 2ZS°L Iyl 64°1L 96°L TH° *6292
09°tL 6%°L €£9°t Ly°L 6L (6°L TH°L °00SC
64°L gH°L Sl I%°L 6%°L  [6°L INn°L  “ligT
‘ 06°L 6%°L TSI [%°L 6%°L 96"t TH'L 9L
! 64°L 64%°L TS°L Iyt 6%°L [6°L %"l °G6ET
6%°L 8%°L 1S°L 9y° 6%°L 66°L 8£°/L °4qlfe
6L 6%°L 191 Ix°L 6h°L 00°T Iw°L “l9gt

I9YVHD 6°L 64°L 0OS°L [%°L 6%°L [6°L O%°[ °Gr¢e
40 QN3 6L 6%°L 1S°L IH°L 64%°L 10T 6£°L “g6tt
00°2
HECL O TLTL SETL €1°L €L°L 6L°¢ 19°S  °674e
HLI®L ZE°L HLTL ZE°L €Ll 61L°E 09°S  °00ST
GLL 1L SL°L HI°L Sl 81°¢ 89°S “lLiwT
1L ZL*L HITL O ELTL HILCL 12 29°9  *9gne
® 200 L1CL mLtLozitL ZhtL LLTE [§°S *G6eg
GE°L SL°L 9Lt Li°L SL°L 12E HL°G °6l€l
1%L 111 HLCL TLL €1l 91t 09°S *19¢e
JNYYHIS 1A GL*L €11 HITL €11 €1°L i€ H9°g °9iel
40 QN3 gLt SL°L [L1°L LZi°L 9t°L 80°€ [L*S °€6tT
G Y £ z L Z°¢€ 3J9VLI0A  °ON
$3I9YLI0A 113D INIWYND  Movd  31IAD
. *NIW 06 @01¥3d L18¥0  SZ1 39¥vHI3IY 40 IN3IDYId *H°Y 4 NOLIN9
2 GZ IYNLYYIAWIL LS3L O%  3IDYUVHISIO 40 Hid3a #1Z °ON Mdovd

XERO

XFRO
[SISIhAg

XITRO

cCoryY |



ANIVHI
40 GN3

33YVHIS 1A
40 ON3

*NIW 66 Q01Y¥3d L18¥0
3 O UNLVYIAWIL 1S3t

4
il
L
st
L
i
thl
el
tHel
oh*l
€en°l
£H%1
eyl
ehet
ehti

1z°
AN
izt
A
1z°1
[XA8!
YA
(A}
(XAt
1Z°1
AN
XA
¥ A1
1z°1
AN

S

. L s o ¢ o

T g g e g Qe g g g g e g e e g
.
- g P gms g g Y g g g g e g g g

CO PN ISNQ0 OVCO PN ISNC0 N0 N0 0O

|

N: l

XA
XA
AN
1z°1
(A2

€

S3IYVLITI0A 13D

091 3I9YVHIIY 40 IN3ID¥3d
JOUVHIS 1A 40 Hlid3d

ql

(A"

£6°
6°
£6°
H6°
96°
£6°
96°
L6°
H6°
£6°
16°
#6°
G6°
L6°
Ig°
96°

0z°1
61°1
61°1
0c°l
0Z°1
0C*1
6L°1
61°1
61°1
gL°i
61°1
0z°1
0z°1
Cr A |
S|

rA

60°f ‘€S8t
cL°L °*f€182
€1, *iglt
Hi*l *64l7
gLl *ielz
A AL 118

r4 DA 2

L. *zige
€L/ .mﬁhw
LO0°[ 4662
OL°L “L6%2
b1l *zZ9ye
LL*L  *0gye
Ll *HOne
80°/L °*99¢2
B6°G €987

66°G °€igT
66°G  °28lt
00°9 °*6%/%T
96°9  *lzlz
10°¢  °€£69¢
86°< €£99¢
00°9 ‘219t
86°9 °Q9StT
00°9 °*4£S2
66°S L6647
10°9  °Z9%C
86°9 °*0¢HZ
86°S “HOHT
66°S °99¢¢

JOVLTI0A *ON

INFYEND  AIVd  IT10AD

*H'V 4 NOLINY
g8¢C °ON ovd

/C3.

XERQ

XFRO
SRy




Shet 4L GhtL GyTL o wytL el LT "958T

SR S & S A S%°L 60°F 1Z°L  °41Qt

JA BN Y B S A R [q°L [g°L 92°L “%8LT

m@.— el IntL 9onL 9%l QeI 9¢tl  °1SLT

onL  SHUL 9%l onTL 9wl €€°L %2°[ “eTli

9n°L  SYTLooyTL Gt o9ntL getL €2t L 6697

ShTL. WL oL SyTL 9%°L ZZCL €2°L  °SS9¢

mé.— Tl ShU itk 9htL TTtL 0Z°L *HL9t

. m: boswtl ot SHtL o 9ntL €ETL w2t 0952
€L 0£°L glL*l °9€9t

LhL SHUL IhTLooytL GhTL 6201 12T Ce6he
onL ATL o 9%tL SRTL O SHTL 9EL TTTL HoOhC
9hTL wHTL o 9ntL SHTL 9RTL LE°L €2°L  CiEnT

39YVHD StL ShTL o ontL GRTL 9%tL SE€CL €27, *90%T
40 aN3 Sl HHTL 9%TL GutL 9%TL 0TI 062°L °89¢T
09°1
80°L [O0°L [O0°L 60°L [O°L 00°T %£°S °5498¢
ELTL HitLo ozl #i°L €L°L 10°Zz €99 “Gig¢C
T HLEL o 2LtL HLTL €1°L 20°Z 6§°S *H8/LT
A S S Sl S Sl SR N A A e T X A A N T -T2
OL*L Zi°L OL°L 211 oL°L 00°z 0S8°S °gzlt
L 91t HI1°L G1°L SI°L 00°CT 69°9 'G69¢
L0 211 1E*L 2L LLTL 00°Z %S5°G 9997
Ll HLtL €L HLTL €L 00°T €9°G THI9C
LE"L €1l LitL g1l 2Lt 60°c 65°S 0957
Ll HLTL CitL ERTL ZLtL 66°L [9°G *9E4T
‘ ELTL HITL €L°L HITL €11 66°L 09°G °66%¢
EL°L HLTL €L HITL HI®L 00°Z 99°G  “H9HT
TLTL 1L €Ll o witL gLl 00°z 19°S  tZewe
JOYVHIS 1A LETE 21 2L €1°L L1t 00°T §G°S T90HT
40 ON3 EL°L €L €11 #H1TL €11 66°L 09°S °89¢¢
9 i € [4 l 0°Z 39VL10A *ON
S3IVVLTIOA 1132 INFYEND  Movd  3TDAD
‘NIW 06 a0t¥3d L1G¥0 091 3I9¥VHOIIY 40 INIOU3d *H *V 4 NOLINY
3 Of YNLVY3dW3IL 1S3l G 3I9YVHISIA 40 Hid3a Otz "ON 0vd

N




J9YVHD
40 GN3

JJYYHIS 1A
40 GN3

J

‘NIW 06 Q01Y3d 11840

0 JYnivyadwWil 1S3lL

»

AN NO OO0 NN NN

AN AN AN N WL WD NN N LN
»

Lol il el el ol 55 2t andl ol gl ol ol el

STAN
5771
TR
T
STAN!
TN
TAN!
TN
TN
9¢°1
9¢°|
9¢° 1
A
0z°1

]

95971
85°1
5671
S9° 1
56°1
9571
56°1
R
96°1
96°1
95°1
981
951
6e° 1L

91
STAN
YA
YA

YA
STAN!
He'l
He'd
TN
YA

Lz

97°1
[z°t
0z°1

gt onat

nunmnwummnwnmn
.

—— Y ey e g

ST°1
YAN!
9t
9t
9¢”’
T
TN
T2
9t 1
9z’
XA
9" |
XA
0z°1

€

S3IJVLIOA 173D

SiL 39YVHIIY 40 INIOYId
3OUVHIS1Q 40 Hid3a

gl

#5°1
mm_

55" 1
LN
8s°1
0671
9571
9¢°1L
6571
9971
6E°1

TN
STAN!
STAN!
TN
YA}
971
STAN!
U
STAN!
9T°1
L1
9z°1
XA
0z°1

©G° 1
571
H49°l
791
qe°t
GG°1
Ha't
GGt
g5t
g6°1
G6° 1
Gs°1
79°1
61

9z |
YAN!
TN
TAN!
YA
9¢° 1
YA
TAN!
T

9¢°1
oN.p
9t”

lz* F
0z°t

96°
96°
6q°
6G°
RN
9g°
65"
L9"
£9°
59°
99°
99°
L9"
69°
69°

m_

N
61

O AV
v—-Nv—r—v—-v——v—-

w_
6L°

N.
INIHIND  Advd

g g e g g Ty ey oy g— p— g

l

0/°L ‘ag6e
69°[ ‘6467
69°/ *0¢£67
69°/L "£687
69°/ °*58¢
69°L °*HI3¢
0l°L °S6l2
2L L *0slt
wl.°[ 0Lt
YA A WA YA
SlL°L *9¢£9¢
AR YA/
0/l°fL €492
16°9 0152
£€°9  '996¢
12°9  °*GH6C
G¢'9 "0¢6T
£2°9  °€68¢
€2°9 *H98e
£€¢°9 4787
2¢°9  °*96l2
12°9 °04/¢
£€2°9 °00.T
9¢°9 "€.9C
§¢°9 °9¢9¢
82°9 °“H/[SG¢
2€°9  "THST
S6°9 0192
39V LT0A

‘H'Y # NOLTIND
Slg¢ °*ON MOoVd

3710AD

XERO

XERO
(el 4



IUVHI

40 ON3

d94VHIS 1
40 ON3

4]

"NIW €6 001Y¥3d L18Y0

0 FyNLvy3adiiil 1S31L

95°1L 8S°L [S°1 69°1
96¢°L 8971 LS°1L 64°1
L9t 8S°L  [S°L S§°H
£s°L 89°L [S°L 6S°%
L£S°L 8S°L  [S°L  9S°7

961 LS*L LS°L %S°Ti
96° L LSt LS°L %G°1
HG'L GS°L 6STL #STL
9s°L 89°L [S°L §S°1
LS°L 6S°L 8%°L 95°i
£S°L 8571 LS §S°1
£94 88°1L [S°L 9671
0c°t 61°L 0z°t 12°t
Lzt 0z°L 1zt 2%l
12°t 02°L 1%L gC’l
1zt 02°1L 1zt 12t
l2°L 0z°L 1e°L eeti
0c°t 61L°L ©0Z°L 1z2°l
0z°L 61°L 0Z°L 1T°}

0Z°L 6Lt 0z°fF 1T°1
0z°L o0z°'L 0C°L 1T°l
gZ°1 €zt LO°L €T
1%L 0Z°L 1Z°L 1zt
0z°L o0T°L Lt Tt

S | 3 [/
S3IVVLTI0A 1132

Gil 39YVYHIIY 40 LIN3IDW3d
SZ 3I9YVHISIA 40 Hid3d

L] 9 . o

L] ° L L] -
o g - g g g P ey e g g

wmnmnmnnimnm i i
o

COOO ) PNLATSINCO PN

16°
06°
76"
63°
06°
16°
€6°
€L°
50°1
€0°1
z0°1
66"
ST

86°1
66°1
86°1
66°1
66°1
66°1
L6°1
66°1
66°1
86°1
86°1
86° 1

8L°L 6662
4084 *1962
8L °Teo6e
€g°L °L68T
€0°L  "9£QT
€8°L ‘L6LT
e8 L *HSlT
Wil “LL9T
18°L °8£9T
8L  *9097
S8°L  *egse
£E8°L “Hisc

0667
"196¢
K413
" 1681
*9€£8¢
L6127
“HalT
°L19T
*8€9¢
98°5 909
€0°9  "egSse
70°9  "H1ST

O AN anNT O

SO OO0OO0O00
¢ - L] L) *

N0 N0 OO0 O\0

0°Z J9YYLI0A ‘ON
INFYUND  AOVd  3T1IAD

‘H'Y 4 NOLIND
9Z¢ "ON 3vd

<

XERO
copY

X R0

NITRO -



I9YVHI
40 aON3

334¥vHIS1Id
40 GN3

N
9]

IW 06 Q01Y3d 11840
0 J¥NLVYIdWIL LS3IL

gG°1L 09°L 4S°L 99°L GS°L 977 8L°L °879
96°1L 09°L %S9°L 9G°L 9%°L Gz°'t [L*L °*609
6G°L 09°L G69°F 93°1L 9S°L 9z*z 8L°L ‘*tlS
G5°L 09°L 9L 99"t S§S°L 12T 6L°L ‘°€€§
§S°L 09°L HS°L 99°L 99l 02z [L°L °€0§
G661 6S°L #S°L 99°L 9S°L gr°¢ 6L°L “Hly
GG*L 691 #S°L 9G°L S9°L 92°¢ 9lL°[ ‘6th
GG°L 09°L {G§°L ©8*tL 99°L l£°7 §L°L °6LE
#9°L 6S°L %S°L 99°L SG°L QT°T 9ol°L *tse
HGTL 6STL wSTL 9STL 99TL e€tT 6L7L tsit
68l 09°L HS°L 99°L 69°L 0z°z [(lL°L “°9t¢
HG°L 8S9°L HS°L 9S°L SS°L 6l1°T SlL°L *ize
#G9°L 09°L 99°L 96°L GS°L 0z°t [L°L °68i
LAY

ZT°L TT®L TTTL TIT*L TZ°L £6°S 60°9 °QI9
€2°L €T°L €Z°l HI'L €7l #H6°S £1°9  *609
7T°L €71 €Tl €21l €7l 16°S LL*9 ce¢ls
221 €71 Tt €ZCL €L 069 1L'9 cggq
7Tl €Tl TTL €L €21 16TS TLI*9  *€0S§
1Z°L ZZ°L 1Z°L 7L eZ'L 00°9 60°9 ‘4l
b2l 2Z°L 2¢2°L ¢t Tl B6°S L0°9 *6TH
¢zl ozetL o ozetL €Tl oIzt 2079 8079 *6L¢
2%l €T°L ozt HTL €2t T0*9 119  *zseg
HZL HZL O 8LL HZCL YL [6°G HLT9  *§lE
ZTL €T°L €¢TL €¢I ge¢tL T6°S TL°9 ‘9T
2L TecL Tl €21 €¢°L £0°9 1L°9 *ize
T¢L €L €2l HZCL £Z°L H0°9 IL°9 ‘68l

q # ¢ rA | 00°9 3I9vVLI0A  °ON
S3IOVLIOA 113D INTYEND  Movd  3712A)
GLl  3I9YYHITY 40 IN3IOHId *H°V 21 NOLTING

ST  3INYVHISIAQ 40 Hid3d L0 °ON ¥Jvd

/C7.

XERO




3OYUVYHI
. 40 ON3

J9YVYHIS 1A
40 aN3

NIW 06 001Y3d 11940
J 97 JYNLVY3IdWIL 1S3l

9%l SH'L S¥°L Gh°L Gyl SL°€ €T°L °8h
L L SHTL 9H°L 9%l 6L°¢ ST°L °9
Sl ¢
HZ°L hTL €T°L HTL HTTL L0°9 4l°9 ‘8%
9z°lL 92°L 9z°L 92¢°L 9¢°L 68°S S¢°9 9
S i € rA L 0°9 3I9VLI0A *ON

A9VLT0A 113D IM3YUND  MIvd  3TJAD

Gzl I9UVYHOIY 40 INIO¥3d ‘H°VY 21 NOLTIND
GZ I9YVYHOS!A 40 HLd3a [ZZ °ON Mdvd

XERO

XIERO
oy

Xf RO -
copy



3DUVHI
40 ON3

JIYVYHIS 1A
40 aN3

J

NIW 06 G0tY3d Li8Y0

ST IYNLYYIdWIL 1S3L

8l 9%l 9n°lL [4 gh°L €6°H L€°L 6883
[q°L 9%TL GhTL 9RTL [ntL 91°9 TE'L 148
9h°*L Hh°1 m:._ St SvL 219 wT°lL  IEg
[h°Y 9L 9L [%°L IwTL 9L gLl *S6L
e°L 9%"L 9L oL [hL 08%h 8¢TL 95L
(L SH°L 9q°l 9L 9w*L €Q°% 9Z2°[ °9zZL
N:.F Sh*L SHL 9%*L o%°L ig8°h gL °L69
9t GH°L SH°L  of° ox., 067 #Z'L  'TS9
(L S4°L el o%°L 9y 68°% 9¢*L °*t09
641 [q°L (%L ontiL ey , 019 z2§€°L °slS
[9°1 9%°L [4°L I%°t [y°L §0°'9 1€°/L °§ES
41 oL 991l [yt o4t 60°9 8Tl ‘9ly
[h°} mi._ oL Ih°L o%°L O1°9 87°L “Hhh
[q°L 9%*L 9%t (%L 9%°L 60°9 @Z°L ‘Cly
00°'9
Ot°L [O°L €0°L @gO0°L #HI°L 9%°6 BQE'S °688
80°1L 80°L /[O°f [O°L Z1°*L ¢H'6 O%®°"S °148
60°L @0°L /[0°L 90°f Q0°L G9°g €£°S ‘Ifg
€0°1 €0°L €0°L €0°f 90°L +%HE°Q ¢L°S °s6/
06" 6° 68° "6 €0°1L 09°L 79°% °99/
Nm. om. Nw' mmt .JO.P .«\ON NCO*N .@NN
€0°1 G0°L H0°L €0°L 90°I 6%°8 61°9 °L69
66° 66° 66° 96° 90°L 60°8 96°% °C99
60°L LO°L [O*L 80°L IL°IL €8°8 [£°S °209
LE°L OL°t OL°L OL°L Zit°L le°g ox*s °9lS
90°*L Z0°L #0°L 68° OL°L 6%#°8 6§1°9 °g¢s
g0°L 66° LO°L 10°L Li°L €%°8 91°S °9l%
g0°L 96° 86° £0°L ZL®L HE'G OL°G  ‘“Huh
oLt 66° 20°L €0°L #HI°L TS°8 TC'S °Tiy
S Y € [4 L 09°6 3IHVLI0A *ON

S3IVVLI0A 113D INZYUND  AIvd  3IT0AD
*H°V 21 NOLTNY

967 °*ON ovd

GZ1  I9YVYHIIY 40 LIN3IOW3d
O% 394vHISIG 40 Hid3d

/09.

weEen

XERO

RO
Teafry




el SHCL 1%L 4L 18°L 16°C SO0°L  °gf9
THL H%°L i%°F I4°L ZH°L 16°T 80°/L °96S
HUL HTL Tl WL TH'L 26T 80°L  °S99
€L HRTL 4L INTL TH°l 68°T 90°L °ZES
L L IRl gL TH®L 88°T 90°L °909
L ERTL LML 1%L THL 88°T 90°L “ll4
L THOL ML 1%L TH°L 88°T 90°L °itH
TRl oTHtL IRtL 4L 1R°L 88°T 40°[ 96
o Thl Thol vl Tl Ll g8°r 0% °lug
TheL THOL YL IH°L 1%*L [8°T €0°L czig
htl Tl ntl o L TetL /8%t £0°L  °€8
THL L LRCL ML 1wt L8°C7 £€0°L  °SlT
39YVHI ER°L THL I%°L THCL EN°L 88°T S0°L °6lL
40 GN3 THEL  IH°L Rl %L ZH°L 88°T €0°L  °6l
88°T
12°L 2Z0°L 0Z°L 0T°L 1Z°L 8S°¢ 8L°9 °8¢f9
lZ°L T0°L 0Z°t 0Z°t 1Z°L [S°¢ 08°9 °96§
12°1 90°L 0Z°L 0Z°t 1Z°L 09°¢ #%8°G °*59G-
1Z°1 20°L 0Z°L ©Z°L 1Z°L 19°¢ 08°9 °z¢S
22°1 €0°L 1Z°L 0Z°1L 1Z°L QS°€ 1I8°9 °90§
lg°L 201 0ZT'L 0T°L 1Z°L €9°¢ 08°S °lin
ZZ°L H0°L 1T°L 02°lL 1Z°L 09°¢ 68°9 °TgH
1Z°1 €0°L 1Z°L 0zZ°L lZ°L 19°¢€ +4gQ°§ °G6¢
2T°L SO0°L 1Z°L 0Z°1L 1Z°L €9°¢ S8°G °Lug
. TT°1L 90°L 7Tl TZ°L IT°L £9°f 88°S °Tif
TT°L LO°L TT'L TTL TT°L 19°¢ 68°9 °£Q¢
€2°1 60°L TT°L 2Z°L TT°L £9°¢ £6°9 °SlT
I9YUYHIS 10 HZ°L TI°L TZ°L €£T°L £2°1L H9°E L6°S °6l1
40 aN3 H2°1L E1°L €T°L €Z°L €Tl SS9°f 20°9 °6l
S H € rA l 09°€ IBVLIOA  °ON
S3IVVLIOA 113D INTYYND  Movd  312AD
°NIW 06 Q0{Y¥3d LIG¥0 091 3IBYVYHOIIY 40 IN3IOY3d *H°Y Z1 NOLIN®
2 Of JUNLYYIdWIL 1S3L Sl 39YYHISIA 40 HLd3a 8L “ON >ovd

/0.

XERD

~

MNERQ

Sy



30UVHI
40 aN3

I9YUVHIS 1A
40 ON3

ol 6

*NIW 06 Q01¥3d 11940
2 Off JUNLYY?4WIL 1S3L

[0°]
oLt

S

60°1
A
L1
60°1
0|
60°1
0" 1

00°1
10°%1
T0° 1
¢0°1
20° 1
¢0°1
90°1

|

ol
41
ol
hq°l
Ui}

L

€%

Hi° |
'l
h'l
Tl
£q°i
et
€4l

[0°|
S0°1
01°1
60°1
10°1
60°1
10°1

L6®

00°1
¢0°1
10°1
00°1
00°1
q0°1L

€

S3IHVLITIOA 113D

091

]

. L

S ONO—WOCo
Or—Orm—00
v—r—v—v—-‘v—-v—v—

dondgungd o
CcCoOoOo0oC0o
¢« & o o 0o
— - e

80°1L

I9UVHIIY 40 IN3DY¥3d
S9Z 39YVYHOSIA 40 HLd3d

€60°1
20°1
OL°l
70°1

00°1
0%
t0°1
[0°1
90°1
[0°1
oL°1L

l

08°1
81
18 %
88 4
8 Y
98° 4
£8°1

06°4
£€°%
[q°h
69°Y
L9°H
G9°h
94
08°4

96°5
16°S
26°5
00°9
86°5
00°9
16°5

66°S
56§
679
86° S
L6°5
[6°9
10°9

00°9
INFHEND  AJvd

tz*L °*¢68
€etl °£98
0Z°L °*HEQ
I4AAN A Y4
1z°/. °8slL
[AAN A 1 Y4
6L°. °669
12°L *g809
9t */ .mmm
G1°/ 049
QL. °gog
Ly°L “%H8%
SL*/  Tguh
91 ° ‘gly
£€€*9  "T68
g7°*s °€98
16°6  °*%EQ
oh*q9 661
[0°G  "gGl
£ntg  °gel
GL°G  °*669
10°9  °g09
90°9 °6/l§S
[1°G °0#S
91°¢ *g0g
H1°9  "H8%
91°G ‘ghYy
he's 91y
ERL NI

062

370AD

‘H'Y 21 NOLTMD
"ON %3vd

e

DO




